Hydrophilic bile salt ursodeoxycholic acid protects myocardium against reperfusion injury in a PI3K/Akt dependent pathway.
The opening of mitochondrial permeability transition pore (PTP) during reperfusion injury of heart has been well demonstrated and thus controlling PTP would attenuate the myocardial damage and cell death. Ursodeoxycholic acid (UDCA) is a hydrophilic bile salt and has been shown to prevent apoptosis in hepatocytes by inhibiting the opening of PTP. Here we demonstrate the role of UDCA in preventing the reperfusion injury of heart through its ability to inhibit PTP. Wistar rats underwent 30 min left coronary artery occlusion (LCA) followed by 180 min reperfusion after treatment with 40 mg/kg per iv infusion of UDCA over 30 min before LCA occlusion. Other groups of rats were treated with PTP agonist atractyloside(5 mg/kg) or PI3 kinase inhibitor wortmannin (16 ug/kg) before UDCA treatment. UDCA treatment prior to LCA occlusion, activated phosphorylation of Akt and Bad. Phosphorylating Bad prevented its translocation in to mitochondria, there by preventing the down regulation of Bcl-2 expression and PTP opening. This was confirmed by reduced cytochrome C release from intramitochondrial space in to the cytosol and hence reduced cell death either by apoptosis (4.8 vs 11.8%, P<0.001, UDCA treated against control group) or necrosis (reduced MI area in UDCA treated group (22.1%) compared to control group(46.4%), P<0.001). In contrast, inhibition of Akt activation with PI3K inhibitor wortmannin or opening the PTP with atractyloside abolished, UDCA mediated cytoprotective effects. Studies on primary culture cardiomyocytes also confirmed our in vivo results of UDCA on cell survival. These results altogether demonstrate that UDCA protect the heart against reperfusion injury by inhibiting the PTP in a PI3K/Akt dependent pathway.